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targets with high affinity. LIB003 has been designed to target PCSK9 and binds to human PCSK9 
with picomolar affinity in a concentration-dependent manner. The binding of LIB003 to PCSK9 
blocks the interaction between PCSK9 and LDLR, which thereby prevents LDLR degradation, 
increases LDLR recycling, enhances LDL-C clearance, and lowers plasma LDL-C levels. Based 
on this mechanism of action, LIB003 is being developed as an adjunct subcutaneous (SC) therapy 
for the reduction of LDL-C in patients with homozygous and heterozygous FH (HeFH), ASCVD, 
or high risk of ASCVD who require additional LDL-C reduction. 
Based on in vitro and in vivo data demonstrating that LIB003 was unable to bind rodent PCSK9 
with sufficient affinity to modulate pharmacology in wild type rodents, no rodent toxicity studies 
were performed in accordance with International Council for Harmonisation (ICH) 
Guideline S6.16,17,18 To assess the overall toxicity risk of exposing human subjects to LIB003, 
Good Laboratory Practice (GLP) 4-week repeat-dose and 12-week repeat-dose toxicity studies 
were conducted in cynomolgus monkeys. These studies demonstrated that LIB003 was clinically 
well tolerated with no adverse findings at all doses tested (30 mg/kg and 100 mg/kg SC doses; 
100 mg/kg intravenous [IV] dose [4-week study only]). The highest dose of 100 mg/kg was 
considered the no-observed-adverse-effect level (NOAEL) in both studies.    
In this current study, as with now numerous studies with mAbs that inhibit PCSK9, inhibition with 
LIB003 is not expected to adversely impact the cardiovascular system since both PCSK9-null mice 
and compound heterozygous humans with PCSK9 loss-of-function mutations exhibit no 
discernable cardiovascular phenotype.19,20,21 Moreover, extensive clinical studies inhibiting 
PCSK9 with monoclonal antibodies have shown only cardiovascular benefit.4,5,7,8,9,10,18,19,20, 
Evaluation of the effect of LIB003 on the cardiovascular, central nervous, and respiratory systems 
were included as part of the 4-week GLP toxicity studies in cynomolgus monkeys in accordance 
with ICH S6 and S7 Guidances.16 Results from the study revealed that repeated administration of 
LIB003 had no effect on cardiovascular, central nervous system, or respiratory function. No 
genotoxicity studies were conducted with LIB003 as LIB003 is a fusion protein that does not 
contain an organic linker or any chemical moiety and, therefore, lacks potential for mutagenesis.  
LIB003 has been studied in a Phase 1 SAD study of 63 subjects, 45 on LIB003 and 18 placebo, 
monitored post dose for at least 43 days. Subcutaneous doses of LIB003 25 mg, 75 mg, 150 mg, 
300 mg, and 600 mg were administered to healthy subjects on no lipid-lowering therapy who had 
baseline LDL-C ≥100 and ≤190 mg/dL, and the 150 mg and 300 mg doses were administered to 
patients on stable statin therapy with baseline LDL-C ≥100 mg/dL. All subjects had TG 
≤250 mg/dL. LIB003 was safe and well tolerated following single SC and IV dosing in healthy 
subjects at all doses both for SC and IV administration as well as in patients with 
hypercholesterolemia on statin therapy at 150 mg and 300 mg given SC. A summary of adverse 
events is provided in Table 1 and summarized below. 
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4 SELECTION AND WITHDRAWAL OF SUBJECTS 

4.1 Inclusion Criteria 
Subjects must meet all the following criteria to be eligible to participate in the study: 
1. Provision of written and signed informed consent (by subject) prior to any study-specific 

procedure; 

2. Male or female, ≥18 years of age at screening; women of childbearing potential must be using 
an effective form of birth control# and have a negative pregnancy test at screening. 

3. Body mass index (BMI) ≥18 and ≤40 kg/m2; 
4. Prior ASCVD event (ischemic heart disease, stroke, TIA, PVD) or evidence of ASCVD 

(eg, angiographic, CT calcium [CAC] score >75th percentile¥ [Appendix C], vascular 
ultrasound >50% in any arterial bed); OR   

5. Patients without ASCVD but considered at high risk for ASCVD (defined as 5-year risk ≥10% 
based on customized CVD risk calculator≠, OR 10-year risk ≥7.5% based on ACC/AHA risk 
calculator≠, OR aged 40 years and older with diabetes and moderate- to high-intensity statin), 
OR any patient with a pre-treatment LDL-C ≥190 mg/dL); OR 

6. HeFH based on either phenotypic criteria (definite/possible by the Simon Broome Register 
Group [SBRG] [Appendix A] or definite, probable, or possible by Dutch Lipid Clinic criteria 
[Table 5]) OR genotyping with DNA-based evidence of mutation in the LDLR, APOB, or 
PCSK9 gene; 

7. On appropriate diet and stable dose of statin and/or ezetimibe for at least 4 weeks. Patients 
documented to be unable to tolerate approved doses of a statin may take lower than approved 
doses and less frequently than daily as long the dose and dosing frequency is consistent. 
Patients documented to be unable to tolerate at least 2 statins or ezetimibe may participate. 
Patients with no ASCVD and aged ≥40 with only DM and no other risk factors who do not 
meet defined 5- or 10-year CVD risk must be on a moderate- or high-intensity statin;  

8. Calculated LDL-C ≥80 mg/dL at screening as determined by the core lab (if ASCVD) or high 
CVD risk (7.5% 5 year or 10% 10 year) or ≥100 mg/dL if HeFH without CVD. One repeat 
visit may be performed if LDL-C between 70 and 79 mg/dL for ASCVD/high risk ASCVD or 
90 and 99 mg/dL for HeFH without CVD); 

9. Fasting TG ≤400 mg/dL as determined by the core lab analysis at screening (one repeat visit 
may be performed if TG between 401 and 450 mg/dL); 

10. Male subjects will either be surgically sterile or agree to use the following forms of 
contraception: male or female condom with spermicide and a female partner who is sterile or 
who agrees to use the following contraceptives; diaphragm or cervical cap with spermicide; or 
intrauterine device, oral, implantable, or injectable contraceptives; 
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11. Male subjects must refrain from sperm donation until 90 days following the last dose of study 
drug; and  

12. Subject is considered by the Investigator to be otherwise healthy, based on medical and surgical 
history review, a defined complete physical examination, as well as vital sign measurements, 
ECGs, and laboratory test results. 

# Diaphragm or cervical cap with spermicide or intrauterine device, oral, implantable, or injectable contraceptives 
≠ For 10-year risk calculator: 
https://professional.heart.org/professional/GuidelinesStatements/PreventionGuidelines/UCM_457698_ASCVD-
Risk-Calculator.jsp. For 5-year risk calculator: https://wa.kaiserpermanente.org/html/public/tools/heart/ 
(D'Agostino RB Sr, Vasan RS, Pencina MJ,et al. General cardiovascular risk profile for use in primary care: the 
Framingham Heart Study. Circulation. 2008;117(6):743-753) OR for 7.5% risk assessment: 
http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/ 
¥ CT coronary calcification score: CAC score ≥75th percentile for age, race and gender: The percentile can be 
calculated on the MESA website (http://www.mesa-nhlbi.org/Calcium/input.aspx) by inserting the patient CAC score 
(according to the Agatston method), age, gender, and ethnicity 

References: 

National Cholesterol Education Program (NCEP) guidelines recommend intensification of low density lipoprotein 
cholesterol reduction in patients with multiple risk factors and a CAC score above the 75th percentile. (Third Report 
of the NCEP Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) Final Report. Circulation. 2002;106:3143-421) and Goff DC Jr, Lloyd-Jones DM, Bennett G, et 
al. 2013 ACC/AHA guideline on the assessment of cardiovascular risk: a report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation. 2014;129(25 Suppl 2):S49-
73. 

4.2 Exclusion Criteria 
Subjects who meet any of the following criteria will be excluded from participation in the study: 
1. History of any prior or concomitant clinical condition or acute and/or unstable systemic 

disease compromising subject inclusion, at the discretion of the Investigator, including but not 
limited to, the following: a history or presence of clinically significant pulmonary, hepatic, 
gallbladder or biliary tract, hematologic, gastrointestinal, endocrine (excluding diabetes), 
immunologic, dermatologic, neurologic, or psychiatric disease, which in the Investigator’s 
opinion would not be suitable for the study from a subject safety consideration or could 
interfere with the results of the study; 

2. Females of childbearing potential not using or willing to use an effective form of 
contraception#, or pregnant or breastfeeding, or who have a positive serum pregnancy test at 
screening;  

3. Persistent (confirmed on repeat testing) proteinuria (greater than 1+/30 mg/dL on spot testing 
in a male or non-menstruating female with greater than trace hematuria);  

4. Homozygous familial hypercholesterolemia; 
5. LDL or plasma apheresis within 2 months; lomitapide or mipomersen within 12 months; 
6. Uncontrolled cardiac arrhythmia, myocardial infarction, unstable angina, PCI, CABG, or 

stroke within 3 months prior to enrollment; 
7. Planned cardiac surgery or revascularization; 

https://wa.kaiserpermanente.org/html/public/tools/heart/
http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/

